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[*jh«] mmm 

HiMfcE2] ^M^®^M^^)>^f;l/S:ffiv^T«^S&S:^fe), italic 

2. 4©vN-rti^iciB«©75'^o 

[W^7] TOMJF4^AFLP^lCj:t;iifi|lS$tlfeDNA»T^T^S. 
5 lCfH«©^o 

[»:£319] #MS:^-fDNA^$:ii^i-^^T^oT, fiN^5^£> 
8©V^^tl^C|^«©^CfeV^T^m$nfe#M^^^DNA»T^S:>f;l/*^e># 

[f#®12] jtte##T#F2##T\ R I (recombinant imbred)^, 



1 



2000-3087595 



11-271462 



QTL (Quantitative Traits Loci) #tffT?&6, 1 HC82«©*fis. 

[***1 4] »**13K:B«©*«K:J:y*mS*ife«***^^ 
ADNA© /t > K & "7 - * - i: b T ffcfc 3 ft Sift ©fcfc^ifiBI. 

**l*tlil»T8l*»CDNA*»»bT««*>^A'4:U bTH**^ 
«lfe>!fMDNA?:ffltU ft** fcift^T*** 1 * *> 

, ft*x*n->S¥> fl[*Y^n->», xzzfmmz ? u->Wt<D**,?fr<D 
9 u - y o »*» © <d ISM v> V n - > £ * &5fe f £ X € > 
(e) «jfe**vfe3*7B**K:#rt;«^n->ft*^9>f ^9U-*»6«R-r 

[**&1 6] 4#£<D£^©£^ ADNA&Se>=t>^ 

[f^l7] ^t&i^it5fe«)©i^i^tT'feoT, 10-30 
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o 

[?sf!B©fNffl&m9l] 

[0 0 0 1] 

[0 0 0 2] 
[«*©«*] 

LP (Restrict ion Fragment Length Polymorphism)^^RAPD (Randomly Amplified 

Polymorphic DNAs) U*CJ8V>6>ftT£fc. RFL 

feftlcii-eo^lc^-rsgE^ORFLP-T-^-^SKi^SgUfc^y AiftH^Bf 
btlTV^S. RAPDStC J; Jfc*fi5#IRCDtt»K:»jSb J f>'r 

[0 0 0 3] 

*ifittAFLP(Amplified Fragment Length Polymorphism)^*— flPfc#jgt CD (50- 
100J%±<D)A> Ffcifcft-e*, ^©DNA(Z)M^*t»^^<, *&*lS/t>K© 

-50cm^CjS.4*^:M^e/-^a:>^>!f;^$:MV^S t^ic, y-fvh-^tcfcst- 
h v y ^ 7 ic «fc s^/t > Kcotftffl £^e> < o&fk £ -r s±tc. 
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r©#?£icffiv%s^-^x>-9--i«si(i-2^Ra±)"e«>*;> b 

(Cg»©;^F&#*bTMt*ii:« { 'etf, IftffiSftfcA:/ KfcSCAR (Se 
quence Characterized Amplified Region) 7-*-tbT, W " : < r — 

^y^-fV-tt, 8-9M^oT\ ^T«*-&t3*T ! fe64-81«>^9>f^-»©IB 
fc>i± L fr# 5 d £ # T* £ v \ „ 

[0 0 0 4] 

iv£#JCfc>fc£#MA> KSr-^JC^ffi-T^^ilbT, RLGS (Re 
striction Landmark Genome Scanning^t^tffD tlS^ wCD^fi&tCfc =fe> 

_tfc. l^|4#^cg^(40x30cm)^>^;l/^<av^T^f^-x>!f;I/$:^5e)^m^ 

%<fr , f J A (450MB) IC O V n T RLGS& £ HJ6 "T £ &#9K:£*ltf« MMM®. 

±, m<Dn^m^mhn^ h©±isa^iB^45o mb-m 8 =i3,7oot'&*; 

[0 0 0 5] 

fc^y a^-t ^y-©#§gicfc^TWu #J83©K», rflpv^ y*^s©8E#©*S 
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&>?rV A(450MB)$r^o=fe.CDT : fo, ^200KB/A> KJEILt©«IST? V\£#) 
[0 0 0 6] 

[0 0 0 7] 

tm#&©fc&©m^s&§§fi£it£fct-£o ^fggm, st*«s©«F*i/^ 

[0 0 0 8] 
[0 0 0 9] 
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tt&tfj *<Dii'v( : 7 xmm&Mte*<Di5:m<Dmm^ - % - (D&mzft* o t=. 

[0 0 10] 

[0011] 

[0 0 12] 
[0 0 13] 

^<D^m^^^m^m<Dt^^<Dm^mmm^iz^ti^<DmmizmL. <t *m 
( 1 ) ^sfci^aits^t'&oT, 

( a ) 10~30cn# (D>5f;i/« £ |^B# lC&$C#^«i L T«5t*» £ *f 3 3 £ £ 

, fr-D. ^;viRi^mr^vs2s^±(D^mun^mmzM^,^m-t^^t.i^x^^ 
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(2) ^aittiBltif^CD^&fflV^Tm^tt&ff^, (1) tCSB«©*^ ■ 

&y, 3M§-y;i/fcffiv*T*&»»S:fTd, (i) ksb*©***, 

(4) >y flz hcnmmcn a v K<7)*»m » fl^as* j £• t±#^^.tr ± u n , c 

1) tcSBiR<Z>#&> 

(5) «««*ra©yyADNA©#»M&*ffii-*fc«)JC||*'r*, (1). ( 

2) , (4) ©v>-rn^tcf2«©^, 

(6) titfkm&m&f j 2±mk<D&mz%im-tz>fe#>izmM-tz>. (3) tcis 

(7) «»«»««AFLPj56K:J:»;iB<BS*lfcDNAWT^T»*, (5) lCf3«©# 

(8) #»Sm#^n2#fcDNA-e&«, (5) JCSE«CD#*S. 

o) ^m^tmmfi^mmt^mx$>^x. (5) (8) <d^-t 

(10) (9) KI«S*©^K:J:y*IllSnfe»*ftfl#WT?#S€:^ > rDNAWf 

(i i) ancs^*fS:ff*'5fc«>K:igjfi'r*, (i) (s) ©v^rti^jcsa 

(12) ^>fcfr#r#F2;$Hfi\ RI (recombinant iobred)^tf. ££&QTL (Quant 
itative Traits Loci) #ffT*&£. (11) {CfE^CD^&U 

(13) ^©»^«!®©^<Z)^«)lC|l5g-rS. (1) fr*> (8) <Z)V^ 

(14) (13) izmm<D%mz&v&mznt=.&MZijk~?>fj&mk(DAy 
(is) (i) «v& (8) <D^-?nfr\zmm<Diimz& v^m^nr^;v±<D 
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(b) -eti-fticD-tf^y^U -tc^i;;ft-5£* 

(c) ^TO^l/- hOD#^CO^S:^f 9 D-> (M^X^D->^) . £<fctf 

( e ) nfe 3 &7£ffi«K*tJ£'r & * a - y zvzf^ <i u e>5S#*-f- 

(16) 4#5£<Z>£$y©£#V ADNAfc^n^-f ? teVpfct 2>t=.$>K.%M'* 
(15) lCgB«©^. 

d7) mmzm%%.mirz>fci!b<Dm%fcMmmx-2b^T. io~3ocm#<z)^;i/ 

[0 0 14] 

i. m%MM&&&J$MM&MMM 

*$&m<Dm%ifcWjmn&. /hs©#v7* v;i/y^ K>fMio~3oc«#, nm 
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Tf«v^m«»»iS*©i««:B9i*»e>4Tffj«f 3L©«»8c»^S-ettltt©i8 
cm^f © x TfrtHR $ tl 5 lmmjlE© $*;i,T*66© x ;ix J: y 64-^ > y\>l, £ 2o ©-* 

[0 0 15] 

^ct!r>X^-k (Laemmli , U.K. (1970) Nature 227: 680-685) $:Mv^ Z 
[0 0 16] 

_L£ii:3fciMC, miS^;i/(Tris-HCl pH6.8,0.5M)i:^|t^;b (Tris-HCl P H8.8, 

i.5M)i:sfflvxT2»ffl©««»»fc^^- 4: *cj 5F$LV , - ^ **©*«»* 

[0 0 17] 

utitf, 30^©$g£T^I£M£:i£#^.5ft&, K©«*J fflL^HJR© 
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£ «> ic \,*&m<d mi&mtfm < x v \ s . 

[0 0 1 8] 

:fc$gt!l!<Z>#&JC;}3^Ttt, MX-tf, 8X12096^^^ VUZris- b<Dftlim 
Vfflffi (9mm) lC21y->J^±$:^-&Si:e){C«^i*<Z)^;i/Z3-A$:^tf-i-Sr 

[0 0 19] 

*&m<Dj3Wz& vmm<Dg>mz&im^£?> t-r^m^izit. aflp (Ampnne 

d Fragment Length Polymorphism: Vos P,et al.(1995) Nucleic Acids Resear 
ch 23: 4407-4414) £M&&t)&£m&*m%WmtfM^ Z^X^ftZtf, 

$T$J £ 4f&^lWH!J £ pmiCjfo >F 7 A fcifipS-t S £ «> © ^ >f T - IC V n 
Ttt, MffiffT*3ig«^o©^?^ FS:M^fc^> 1 - > M§ *J &J50;*: 

->^e>j&ss>^^AT'tt^ii2,8oo*(D7^> K*nimcD^ciir-e#e>tLsz:^ic^ 

S(Hd6M2) „ 

[0 0 2 0] 

[5*1] 

( 450MB-M 6 X2-M 3X 2 =50 ) 
[0 0 2 1] 

E6(HJ6$| 2 ) IC^ VfcMV. << % <D¥ J ADNA£EcoRI £. Msel £. T'MUt# 
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96i?->^;i/M©o.2miv-f ^ n^i/- h£M^T5-iO,tt 1 -e^PCR^^f s>ri:ic 
<fc *J , Ifi&teDNAjJf U ;* ^ - If * V U** F0n^h$:®<ff$^sz: 

£-tfT*m&£.mz. 8m<D10fi 1 bf^y hT-MC8;fccDif>:7;i/£^;wc^"r£ 

fS3.fcPCR:/^->f V-£M^2U£, 64X64=4,096ji*; ©ifipg^nTlgi:^y, 5—1 

A;i/^^*f (Michel more RW,et al.(1991) Proc. Natl. Acad. Sci. USA 88: 
9828-9832)^T*^£>*lfc, gfi$»^?-iE#©/t> Ft©IHfe7^ K»SHSltt« 

aa£u 4i^->/'^ , ^>r-T-^r(D^cg&&fT±«, mmw&frmmmitftv: 2 

56l/->)T-«lIlI©^cg&l?64^^-rv-^T©^c»f^orig-e$>So rtitc J: y, 
4,096*1 y <DM1R-J^4 ^-i£T(DMfr&£>1±mm<DfaM (M^2>rH) 
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[0 0 2 2] 

3. 

1 ) F2##T 

#F2##re&&*^ #2§^©#&&#JM bfcF2#ffitC«fc;rU;£. »-A-Flfe 

o 

iHZmm<D®t/bteW-n<DM:<D&2>?k%i (B) ££j1A,T*xS2U #M8ttf>F2£#£ 
c #ffit-£F2M#©tm#ffi©»^C&#U lCM©5jf,g£#SfciMCki:/K=EM 

tgrM^-iJ ~ £ <Dm<DMfrWz-m$:M'<Z> 3 H iz <fc y M#<£>ra<Z>itte^ift&i£ 

WiT*&&mnz&^fcm£mv^-*-(DMz&^m<£&i£TT*$>v. 1/100© 

[0 0 2 3] 

#58t$iT*tt, ^m^^^X^AT?lStC256M^©^*f^T^^>fc«), 3*1^ 
©^=EM#:*^^tltilillHl©^c|&T*, 512*£&#T'<Z>#M*7-;*7-<E>fia##;*.£ 

ttAFLP^fcEV^ZlfclCj: y, r< ^^^©-^^^l/DNA* (lOOngJ^T) T*&5g 
#*Tfc*l£o f^t>t>, 4V 2*mkZ?:ft?ft<Dmfc-fr i bmMLT. EcoRIiiMsel 

0 2iI©giT'2iM^ffV\ -^ti-rn^^tcig^bfeT^^^-^^y 



1 2 
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[00 24] 

T~%;%;(Dftffi km® x mm x*$> s . 

[0 0 2 5] 

2) RI#*f 

RI^ (Recombinant Inbred lines) tit, M^^^^^SHLT^^tlfeF 

u %»«3&ji^«f«SBriBT»«. »^3&Ri*3Ra<5pjffi»riB-e»#itfF2^«f 

tC<fce»^^f(RI^«f)^T^S 0 
[0 0 2 6] 

3) fiflr^-jfr-cwRya* 

m-?tii£. W&feximizztt-y-yzrfy&ikmxn&tLibiz, m&TM^tfc^xm. 

C20,000A> K<A#M^-#-#2,000CM4>:£4V AtCi^tC^LTV^il-r 



1 3 
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F21ftf^©^tt*^fl^l4«ft:i:lSa©DNA4:€:l6l/->tcSSLT 

tfcWbX »J 192;fctf> V - # - ^ y ? £ „ 

[0 0 2 7] 

^•e^ofcv-^-^ti^ti$:icM©»s-ev^bf>^-tsfe«)ic, £-r3®©& 

+ mm^n^T(DkFL?m<® : $:t*M?Z>o ZLtUC^y. »&M^8CMrt©«<Z> 
«##lf!*>£fc<5. ^^bfcafi«T?©J|fl*«A«fiK«:MVA-C, ^y©28*©^> 

-f&*>*>, 20,000<Z>#M^> K^&^^a5-r3ii«nfe5£«v-*-«*l2oo 
#(Dtp^e>, UtlI^(D^l&T^lCMJ^|^«)«:ifi^©v-^-$:^yiit?z:i:^ 

[0 0 2 8] 

*£^0>#Htc;JSV>T, lGB«T©yy AIM X©4it'ttI©lS0V-A 
-#&*lHU ^lCMli500kBJ^Ti:^S©"??s ¥^-f h*-f Xl50kB@fS 

0DBAC(A ? U TAX^fi*) tC £ £ y y A =7 J -7 =7 U - *i&fc*i5:m<D 9 U 



1 4 
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wxmm£<D&i&izi*nm<Dmvtf2bz>(DTu m^r=.¥2<DWi\zMvxmh^^>T& 

[0 0 2 9] 

4) V-^,-fgA©jSffl 

& * ts & e» ic m t=. o t *, m #> x m m ft <z> 1? v > v - # - £ u r v * e> ti £ £ ^ 
iz, &miz£^Tmbtit^m<D&m&Kiz&^T^-*-<Dfrffizft5mz& 

titzmMizfi^zttf-vi*, Mhpmzzz'&McDmmtitmvT ^mmm 

[0 0 3 0] 

5) QTL(Quantitative Traits Loci :MmmMmmfrtir^<DJ&m 

> &<<&Wf&&W(DMte^mtf^<D]&^<D&mzfrfrt>^T^£mfcJ&M<Dz.}i 

lZ^LX^Zfr*Mffi?&<DmTLftffiT*2bZ> 0 
[0 0 3 1] 
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ioci/*aK©^-*-*K^ 2 .° ,ra ®^ yA,:: ^* i "* v ""*'"* :WV ' TQ 

TL»*ffcff^fc-r*^ 200T-*-fc^<fe<i:*50«#gKa>F2Kov^*S# 

fc*>7i/2/ico*vc. 2ooHa>/W^u ^~-^ 3 ^ lt§1 

i.t*,. g*iooni±*-*-&rfcK: ft&- *>:fi/>frioiattW-gfe*fcl T *» 

[0 0 3 2] 

^TtM»« 5 ^T«(50X5-2501/-»T?**fe^ 50**<DMm* *>T*10H ( 

b**u #^^cov^T^i:i-^DNA(Z)*ttlAg : bfe^«+^*> s " 

[0 0 3 3] 

AfcHictt, *t , a«MK:o^'r©AFLP^--*-K:J:«y^A*eB^« , c 

aiM##e>n*. My**********- v-*-©#ss#*a-;*k 

1 6 fflSE# 2000-3087595 



4#¥ 11-27146 4^ 



[0 0 3 4] 

4 . agj m&mM^&j&m 

^S#fSt©.§&Mfr£>#fcDNA£;g^TAFLP$:fi : V^ *ftlg©ra»MfcJ8V*T 
IWc8ci&-<t-<5:ifcfCj;y, WL-tfrt>-gM±<D&miC'z>^T. $t+#©A->F£ 

fi«^*»ra±#««>T3£*T?, ®^©aflp^t-&#m;w&c< v^^tcau 

JttfW* *©^f ^ i» £ «fc 5 AFLP^RAPD©g|^^ S:S^#iD^?0-JP ITAfD 2M« 

-£©A> FfcJIMfcU #^©^^>fV-^e>PCRit(lgT^-5> J:e>{C-Ttlii, PCR^ 
ttffi«fcT#n y ll»nWCAmjRr#Wtt(C^«. £ «blC 

fr^£Sbfe&ffi^#£©PCR^ST*ig'<.5^£lC<f: »J, 2~30#<Z)PCR£W?? > 

%tsrt*< £ »Ha-r -a 3 1 % «rig & s . 

[0 0 3 5] 

5. &%©£fe^B©fEj[ 
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So -mmmm^m^ &\z£m&ft < foT'm i £ a±;Rt*i, 500-2,000 

5 i:-T-5i:, l00^J^±CDF21M:^^^$*lfc^>^l/>5:l,800^fgCDV- 

-T^tL/T^^l^OOB^^Sr^^-So ^fcZL^fciMCg-rS^©*^ 
^*%©i:3&»JF2©#<B^T'imgj^±cz)DNA^ili:^s= r^bfezL^^e>, 3ft 

So 

[0 0 3 6] 

l28M^©F21M:f 1 c$:flSv%Tv^ tf > if &fr5 z. iiic<fc U, vmco^mx^zf ^ 4 ^ 
-s<T12*U±<D~?-l}-Wy ¥ytftfaiffi\ZteZ> 0 toT> l,800#tf>V- 
# - fcSr^ifiBKBflslBfc 1 i&(DAMT'^150HK<Z)^*fT»^S^#S^$ ft 

2>z\£iz&*), ifc&^m<DiomM±<D&mx~i&m<Dftm&fit>^ 3oov-#- 
e> «— At'i >r h if h*-etf>#§g%»rf£ £ & & - 

[0 0 3 7] 

^^^%®©5ff^iC|^Dfct!t©F2M«s^VAbttRI^$:^1-So 

M^^-eiO%£&£ y«^35fcV^ttBB*C*tiJi. Wm*1& J P'frMi£<Z>M& 

ADNA$;96^09"7-f ^n^I/- MC^#bTi3#, ^©-^5 (O.lug^g) fclfcy 



1 8 
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*ftm<z>mM t tkmmmzTzf^ ^©^83®&vNLi2^<z>tf^ y 

[0 0 3 8] 

IT, 15l/->©^;i/8«:S:Mv>^^:#§^©t§f#(Z)j/x^AT^^ 
272v-^j-^P>^§^ S?: ^$g L/fcMS: ^ t - ( g, 11)o z.<Dmi$X^ 

-AT*m2*BT*kVL?mm<Dftmft~ei*Tia>). tmesis-? -*-mz&z>i&m 

[0 0 3 9] 

LP©#^ttEcoRI (6i£SlSiO £MseI (4ig«^) £ ^2*^ L >f / A {C 

m<D^<D2^^-c^-tLxit. mzr^-c?-<D3'wizi~mi&m<DmiRmF} 
zmMLfrmm^^^^-zm^T. tmzm^Lt^mm^mizn-D^ j &m 
K&Kz&mmizmmz- j &z>&iz&2> 0 >r; h,^^ xoitnm^r^m^ * 

fcif : 450MB) (DWr&i*. 2&7?4 v- £ LTttEcoRI&tfMseli*-^ N<Z)Mffi!lT* 
tlZ>Z\h\Z*Z> 0 \Mb*>mm (40MB) «0#«itS©t>fXO^;Attt, if 
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%LX (40MB/450MB) X 16 =70;*: CD A > FtW£> tlS ti^> £ IC&£„ — 

i&mm £ 3# b 4 ICif ^ -t Z £ IZ J: *J , IC tt*f J&#T* £ £ o 

: 5.5GB) T*tt2*^©* Lfe©T'(iA> Ftf£iU*lCglB3 tlfc 

Vn„ -3^8.5M^©Aofc^^£y;^$:MV^T, DNA-9->y;i/£50%7*;i/Z»T 
^ K©#£TT*90'C3#CAf«tt££-£T 1 ^DNAlC^Ufe^^^^lfr^-S <fc 

[0 0 4 0] 

\zn A LXZCD mn ^Sbt t(Dn^3 =7 4 SCAR (Sequence Ch 

aracterized Amplified Region)*?- % — £.-tZ>Z\ttfX% 2>(Mt&W 3) B Z<D 
Ifc&lClicyber green^^^^:fflV^fe^^^<7)»ffl^ U ^-rv% 0 

m % t££ ic^jm -r s ^ t &X& z> &xmnx 

[0 0 4 1] 



2 0 
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i-K? u rmT*mm?2>m&> 2. ,3.© * e> &#&t^^cdmj©Sj£ 

^tl^fOffil/TBAC^-f 7*7 y A 

zm^TfcamM-t&'ru-y&mfc't&z.t.zmymvT (walking), ^ 

fc^- <D mm \Z & 2> V - ± - (f 1 ank i ng marker) CO fgf £ i~ ■£> — & CP D - >(7) 

n n ^-/W 7* y if- */ a > jc «fc *J $V A ^ >f 7*7 y - ©#^7 n - >^ 
K:LTtt^PCR*fi|g£*i£:/\*> K> &£VaI£SCARv-;2j-£ LT*fipi$tlfeA> 

>f 77 y -(c^iiiLfe^. ^7*$* 7 A^-f^y-cfJCD^n-^^v-Y^n^iy 

[0 0 4 2] 

9. &®KD±f J h>-&jtjA—tZ>=iy^4 7*CD#8g 
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